Europium doped yttrium oxide thin films have been deposited by spray pyrolysis method.
Introduction
Yttrium oxide (Y 2 O 3 ) finds potential application, as a good protective coating material in a severely reactive environment because of its thermal stability, optically transparent over a wide wavelength range (0.28-8 ȝm), crystallographic stability up to 2325°C, high mechanical strength, high dielectric constant (k~18), high refractive index (n~2) and high band gap (~5.8 eV) and so on [1] [2] [3] . Europium doped yttrium oxide (Y 2 O 3 :Eu 3+ ) has been projected as a replacement of SiO 2 for dielectric films in electronic devices because of its high dielectric strength and low leakage current [4] . To develop luminescent properties, extensive research has been carried out on rare earth activated oxide phosphors due to their superiority in color purity, chemical and thermal stabilities [5, 6] . Y 2 O 3 :Eu 3+ is still consider as the best red oxide phosphor under the excitation wavelength of 254 nm with its tolerable atmospheric stability, reducing degradation under applied voltages and the lack of hazardous constituents seeing that opposed to sulphide phosphors [5, 7] . Y 2 O 3 :Eu 3+ exhibits red emission, this is merely obtainable red phosphors was being use in three band fluorescent lamps [8] .Y 2 O 3 :Eu 3+ has fascinated an immense arrangement of attention for using as red phosphors in fluorescent lamps, high resolution projection TVs, safety devices and low voltage displays namely cathode ray tube, plasma display panels and field emission displays [9, 10] . Y 2 O 3 :Eu 3+ also find its application as scintillating devices [11, 12] .
Thermoluminescence (TL) is a powerful technique for the estimation of radiation doses. The energy absorbed during irradiation and the TL intensity on stimulation (heating) is proportional to the radiation flux (doses). A number of commercially accessible thermoluminescent dosimeters (TLD) are available for this purpose [13, 14] .
Eu 3+ is a superior material for display and lamp applications. And, such materials may be investigated for their probable application as TL dosimeters or scintillating detectors [15] [16] [17] .
Spray pyrolysis is a conventional method for the deposition of thin films. It is a simple, low cost and creative technique for depositing oxide films over large area. Oxide thin films have been deposited by spraying and thermally decomposing solutions of the corresponding metal nitrates [18] . In spray pyrolysis, the film formation takes place by the condensation of atoms or molecules onto a heated substrate. Thus, the substrate temperature, carrier gas flow and solution flow rate play a significant role in forming the structure of the films ranging from amorphous to crystalline phase. Usually, slow reaction at lower temperatures (< 250°C) would yield foggy films due to insufficient thermal energy for the spreading of the droplets. At higher temperature (250-500°C) the evaporation and precipitate sublimation occurs in succession and the vapors diffuse towards the substrate, where they react chemically in heterogeneous gas-solid form, which can formulate make the final film. At the high temperature chemical reaction takes place prior to the vapor reaches the substrate and form the film [19] . were characterized by the glancing angle X-ray diffraction (GA-XRD) Rigaku X-ray Diffractometer SEA-107, through asymmetrical diffraction geometry at a fixed grazing incidence angle of 2q. Then only more of the thin film could be exposed (not substrate).
The Fourier-transformed infrared spectra (FTIR) were recorded using Perkin Elmer FTIR spectrometer in the range of 600-4000 cm -1 . The morphology and the elemental composition of the thin films were studied by field-emission scanning electron microscope (FE-SEM) equipped with an energy dispersive X-ray spectroscopy (EDS) by using, FE-SEM ULTRA-55 (KARL ZEISS) with EDS. Optical absorption spectrum was recorded using Ocean optics CCD spectrometer USB 4000. PL measurements were performed on a shimadzu spectroflourimeter (Model RF 5301 PC) equipped with 150 W xenon lamp as an excitation source. Thin films samples were irradiated with Ȗ-rays using cobalt ( 60 Co). The gamma source is incorporated with a sample rotating mechanism to obtain better uniformity of dose to the samples. The control system is programmable logic controller based with touch sensitive color screen software equipped with the data recorder. Thin films samples were covered with black paper to keep away from the entry of stray light. In the present work Ȗ-dose irradiations were carried out to the thin films in the range of 187-563 Gy at room temperature (RT). TL glow curves of the Ȗ-irradiated Y 2 O 3 :Eu 3+ thin films were recorded in the temperature range of 350-700 K at a heating rate of 5 Ks -1 by using a homemade TL set up. The homemade TL set up has inbuilt small metallic plate as heating strip, temperature programmer and photomultiplier tube (RCA 931B) equipped with multimeter recorder (Rishicom).
Results and discussion
Figure 1 . This asymmetry with a vertex (splitting) and shifted might be due to residual stress (thermal expansion coefficient of substrate) or atomic peening effect, due to the formation of oxygen vacancies loop. This can be processed to accommodate locally the non stoichiometry of the films [3, 20] . The diffraction data reveals the (222) plane surface is the preferential orientation for films grown on substrate. The diffraction peak with higher intensity suggesting a higher degree of early crystallization growth, intensity of (222) plane peak increases, where as the intensity of (211), (400) and other planes peak decreases, which indicated that the (222) planes is the preferential orientation during the nanocrystal growth process attributable to Li doping.
The crystallites sizes of Y 2 O 3 :Eu 3+ film is calculated using Scherrer's formula:
where k=0.89, Ȝ=0.154056 nm represents the wavelength of Cu-K Į radiation, ș is the Bragg angle of the X-ray diffraction peak and ȕ represents the FW-HM of the diffraction 7 peak. The crystallites sizes are found the value of ~ 50 nm. Further, the interplanar spacing (d ~ 3.143 Å), the cell constant (a ~10.89 Å) and the particle density (U ~ 4.72 gcm -3 ) are calculate [20] [21] [22] . . The excitation spectrum reveals the peak at 240 nm, and the same energy of wavelength is appended as the excitation wavelength [27] . Figure 5( ions are not to occupy C 2 and S 6 sites in a statistical way, Li + ions will be occupied C 2 sites with more population in the lattice. A more reduced symmetry of these sites would result in the enhanced luminescent properties [38] . The supra linearity function f(D) is defined as: for the two glow peaks [17, 39] .
The effective atomic number 'Z eff 'has been defined as: and 'b Į ' are also calculated by the Chen's equation [41, 42] .
The frequency factor is given by 
